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Abstract 
A large and low-cost pressure sensors technology based on flexible printing electronics for applications in 
neurorehabilatition scenarios is presented. An interactive real-time visualization of the center of gravity has been 
carried out successfully: response time lower than 1 millisecond and several pressure scales are monitorized and 
assigned to a range from a chromatic scale. The sensor configuration is formed by a 16x16 array with a resolution of 
2 centimeter square of tactile unit and a total area of 45x45 cm2. The system is ready for real field validation in 
medical environment and a first prototype-demonstrator will be introduced in the market as a new competitive 
product due to its functionality and low-cost in relation to the actual systems available for this kind of applications. 
© 2012 Published by Elsevier Ltd. 
Cerebrovascular accidents and spinal cord injuries are the most common causes of paralysis and paresis 
related to impair motor functions (standing, walking, reaching and grasping). In this context, several 
emerging technologies are used for rehabilitation under different medical environment: Wearable Sensors 
and Actuators, Neurorobots, Motor Neuroprostheses Functional Electrical Stimulation and Brain Machine 
interface. Among the different therapy scenarios such as reaching, sedestation-bipedestation and walking, 
the balance control is a crucial and critical step in this kind of rehabilitation exercises [1-2]. Actually, 
different research groups and hospitals are adapting Nintendo's Wii video game system in rehab therapies 
for patients recovering from strokes and cerebral palsy [3]. 
In this work, a large-area and low-cost pressure sensors based on flexible printing electronics for 
balance control monitoring has been developed. The sensor configuration is formed by a 16x16 array with 
a spatial resolution of 2 centimetre square of tactile unit and a total area of 45x45 cm2 (figure 1). Each 
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single sensor is formed by silver interdigitated electrodes defined by screen-printing technology on a PET 
flexible substrate and a PEDOT conducting polymer on the top side of the electrodes acting as an active 
coating. An insulating acrylate elastomeric coating is used as a separator between the electrodes and the 
electroactive coating. Figure 2 shows a scheme (top and transversal view) of one single sensor. The 
electronics of the system is performance by a multiplexer circuit and the sensor output is processed by 
taylor-made labview real time monitoring system which calculates (iterative algorithmic data conversion) 
the center of gravity (cog) as a function of each sensor pressed, its location and the intensity of the signal, 
and it is represented as a red ball on a virtual screen. 
 As it is observed in the figure 3, a validation field test has been performance. Picture 3 (a) shows a 
person stands on the sensor carpet: the size of the two feet can be observed on the picture and the cog is 
represented by the red ball. However, picture 3 (b) shows a movement of the person and only the left foot 
is on the carpet, as it is observed in the screen. According to this new position, the cog changes, and it is 
corroborated by the shift of the red ball to the left side. 
Fig. 1. Picture of the 16x16 sensor array (45x45 cm2).  
Fig 2. Scheme (top and transversal view) of one single sensor. 
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Fig. 3: Evaluation of the center of gravity. 
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